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To some extent, the growth of solvent-tolerant Pseudomonas sp. BCNU 106 is limited by toxic solvents.
Therefore, various strategies to overcome this limitation need to be investigated. One such strategy
is to use exogenous trehalose. The highest intracellular trehalose content of 181.88 mM was measured
at 12 hr. The extracellular trehalose content decreased rapidly within 12 to 16 hr in the presence of
cyclohexane. Moreover, the number of Pseudomonas sp. BCNU 106 cells grown in Luria-Bertani (LB)
broth supplemented with 0.1 M trehalose in the presence of 1%(v/v) cyclohexane, hexane, pro-
pylbenzene, and m-xylene increased 89.94-, 89.72-, 91.25-, and 118.9-fold, respectively, in comparison
to the control level. High survival rates of 80% and 90% were observed in the presence of cyclohexane
and hexane by the addition of 0.05 M trehalose for up to 4 hr, respectively. Exogenously-added treha-
lose was transported into the cells, and it conferred protection against cyclohexane, hexane, pro-
pylbenzene, and m-xylene. Adding exogenous trehalose to the growth medium improved the tolerance
of Pseudomonas sp. BCNU 106; thus, it is a potential biocatalyst for biotransformation and biodegradation.
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Fig 1. Time course of trehalose contents and growth curves of Pseudomonas sp. BCNU 106 on LB broth supplemented with 0.05
M trehalose in the presence of 1%(v/v) cyclohexane (A), hexane (B), propylbenzene (C) and m-xylene (D). Viable cells were
estimated by plating cells on agar plates. Trehalose contents were measured by enzymatic glucose assay. (O) viable cell,
(M) trehalose in cell and (@) trehalose in medium. Data are mean values of three independent experiments.
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Fig. 2. Effect of exogenous trehalose concentration on growth rate of Pseudomonas sp. BCNU 106 in 1%(v/v) cyclohexane (A), hexane
(B), propylbenzene (C) and m-xylene (D). The cells grown in LB broths supplemented with 0.05, or 0.1 M trehalose were
harvested at different growth phases. Cells were washed and suspended in 10 ml 0.1 M potassium phosphate buffer in
the presence of 1% organic solvent at room temperature for 10 hr. ([] White bars) control, (Ml grey bars) 0.05 M trehalose
and (I black bars) 0.1 M trehalose. Data are mean values of three independent experiments. Vertical segments represent
SD. Letters above vertical bars indicate significant differences among experiments (p<0.05).
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Fig. 3. The relative survival rate of Pseudomonas sp. BCNU 106 grown in LB broths supplemented with 0.05, or 0.1 M trehalose
in the presence of 1%(v/v) cyclohexane (A), hexane (B), propylbenzene (C) and m-xylene (D). The cells were harvested
at the late-exponential phase (12 hr) in LB broths supplemented with 0.05, or 0.1 M trehalose, and their survival (%) was
determined in the presence of 1% organic solvent up to 10 hr. (@) control, (CJ) 0.05 M trehalose and (A) 0.1 M trehalose.
Data are mean values of three independent experiments. Vertical segments represent SD
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